Long-term cognitive and neuropsychological symptoms after global cerebral ischemia in Mongolian gerbils.
The objective of this study was to establish a rodent model of vascular dementia that showed long-term cognitive and neuropsychological deficits, and to correlate those behavioral deficits with the patterns of ischemic lesions, thus providing a platform for future testing of potential therapeutic agents. In Mongolian gerbils, either 5-minute single bilateral common carotid artery occlusion (SBCCAO) or repetitive bilateral common carotid artery occlusion (two 7-minute occlusions, RBCCAO) was induced, and the behavioral deficits were evaluated using 2 tests: a modified open-field test with an escape zone to evaluate changes in anxiety and locomotor activity, and a T-maze test to assess cognitive dysfunction. SBCCAO did not induce anxiety changes but caused transient locomotor hyperactivity and mild cognitive deficits. Only pyramidal neuronal death was found in the bilateral CA1 sector of the hippocampus following SBCCAO. In contrast, RBCCAO induced persistent locomotor hyperactivity, reduced anxiety, and caused severe cognitive deficits at 4 weeks post-ischemia. RBCCAO caused significant atrophy associated with diffuse selective neuronal death in the bilateral cerebral cortex and caudate nucleus, as well as the CA1 region. The repetitive ischemia model appears to be a potentially useful platform for the long-term analysis of cognitive and neuropsychological symptoms associated with vascular dementia.